Background: Sijunzi Decoction (SD) is a traditional Chinese medicine which is composed of Ginseng, Atractylodes, Poria and
Introduction
Gastric cancer is the most commonly diagnosed gastrointestinal cancer with high recurrence rate, high metastatic rate and resistance to chemotherapeutic drugs (Saricanbaz et al., 2014) . At present, comprehensive treatment combining with Chinese medicine has become the main therapeutic regimen of gastric cancer. Currently, the biological characteristics of gastric cancer cells are investigated mainly through studying proliferation (Kato et al., 2012) , apoptosis (Akagi et al., 2013) , nude mice tumorigenic (Zheng et al., 2010) and protein molecular level of gastric cancer cells (Wang et al., 2014) . At this stage, cancer prevention and therapy are based on cancer stem cell theory Sabet et al., 2014; Zhao et al., 2014) . Some evidence shows that cancer stem cell plays a key role in cancer occurrence and development, and is closely related with recurrence, metastasis and resistance to chemotherapeutic drugs (Singh and Settleman, 2010) .
SP was proved to be a cell subset with low fluorescence as a result of the Hoechst 33342 staining, which is the founding belonging to Goodel et al. (Goodell et al., 1996) , who used Hoechst 33342 and flow cytometry to stain and sort bone marrow cells in mice. SP can be sorted through Adenosine triphosphate Binding Cassette super family G member-2 of transport protein (ABCG-2) because ABCG-2 has the feature of Hoechst 33342 excretion and expresses in high level in SP (Shaharuddin et al., 2014) . Recent studies have shown that SP cells based on the expression of hematopoietic stem/progenitor cell phenotypic markers are rich in stem cell. Therefore, it is believed that there are similarities between SP cells and stem cell and that SP cells may contain a large number of stem cell (Wang et al., 2007) , so studying the biological characteristics of malignancies from the SP cells is of great significance.
Currently, there are an increasing number of researches on cancer therapy concerning Chinese medicine and many of which have confirmed that traditional Chinese medicine could inhibit cancer cells growth and induce apoptosis of tumor cells (Zhang et al., 2012; Li-Weber, 2013). Classic SD is composed of Ginseng, Atractylodes, Poria and Licorice, which can nourish spleen and enrich qi. Our previous evidence demonstrated SD parties (Ginseng, Atractylodes, Poria, Licorice) can inhibit proliferation and induced apoptosis for gastric cancer cell (Qian et al., 2015) . In order to further investigate the anticancer effect of SD in gastric cancer, we observed the effects of different concentrations of SD on proliferation and apoptosis of SP of human gastric cancer SGC-7901. Preparation of Medicated Serum 12 pure-bred New Zealand adult female rabbits (about 2.0 kg per rabbit) were randomly divided into 4 groups (3 rabbits per group): low concentration SD group, normal concentration SD group, high concentration SD group and normal saline group,. The normal concentration SD was calculated according to "Equivalent dose rate table of human and animal body surface area convert" (China Pharmacopoeia) as: rabbit dose (ml/kg • d) = human daily dose × 0.07/1.5 (ml/kg • d) = 14 ml / kg • d; the high concentration SD was a double of normal dose (28 ml/kg • d) and the low concentration SD constituted half of normal dose (ml/kg • d). Before each time of gavage, the rabbits were fasted for 12 h but fed water, the gavage was performed for two consecutive weeks -two times a day. One hour after the last gavage, the animals were anesthetized with 1% chloral hydrate, and blood was drawn sterilely from the heart. Serum was separated by centrifugation at 4,000 rpm twice for 30 min at 4 °C, sterilized by filtration (0.22 µm filters), incubated at 56 °C water bath for 30 min to inactivate complement, and stored in 1.5-ml eppendorf tubes at -20 °C until use.
Materials and Methods

Cell
Cell Culture
SGC-7901 human gastric cells were maintained in RPMI-1640 medium containing 100 µg/ml of penicillin, 100 µg/ml of streptomycin and 10% FBS, at 37 °C in a humidified and 5% CO 2 atmosphere.
Cell Sorting
The SGC-7901 cells were harvested by detachment with 0.25% trypsin-EDTA and re-suspended in PBS with 2% FBS, added hoechst 33342 (final concentration is 5 ug/ml) into the cell suspension, and control group was supplemented with 10 µl/ml verapamil，which is an inhibitor of ABCG-2. Incubated all the cells at 37 °C in 5% CO 2 atmosphere for 90 min. Cells were collected and then re-suspended in ice-cold PBS with 2% FBS at 1×10 6 cells/ml. Then SP and NSP cells were identified and sorted by a flow cytometry, and the signal was collected as follows: blue light, 402-446 nm; red light, 650-670 nm.
Cell Proliferation Assay
SP and NSP were seeded into 96-well culture plates (24 wells per group, 1×10 3 cells/well) , randomly divided into 4 groups and were treated by Low SD concentration serum (L), Normal SD concentration serum (N), High SD concentration serum (H) or normal saline serum (Control) respectively .Cell proliferation was evaluated at 6, 24, 48, 72, 96, 120, 144, and 168 h by the addition of 10 µl CCK-8 and measuring absorbance at 490 nm. All tests were done in triplicate and the experiments were repeated three times independently. The data were presented as the mean ± standard error ( x ±s).
Cell Cycle Analysis
SP and NSP (5×10 5 cells/mL) were seeded into 60-mm culture dishes (2 ml cell suspension per dish) , randomly divided into 4 groups and treated as described above. After 24 h or 48 h of treatment, the cells were collected, Cells were collected and washed with PBS twice, and resuspended in 1 ml of cold 70% ethanol, incubated at -20 °C overnight. The cells were pelleted by centrifugation and washed by PBS, resuspended in 0.5 ml PBS with 50 µg/ml of PI, and incubated in dark at 37 °C for 30 min, then cell cycle progression was analyzed by flow cytometry. All tests were done in triplicate and the experiments were repeated three times independently. The data were presented as the mean ± standard error ( x ±s).
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Apoptosis Assay SP and NSP (5×10 5 cells/ml) were seeded into 60-mm culture dishes (2 ml cell suspension per dish), randomly divided into 4 groups and treated as described above, After 24 h or 48 h of treatment, the cells were collected, The cells were collected and washed with PBS twice, then the cells were resuspended in 250 µl binding buffer, 3 µl AV and 3 µl PI, incubated in dark for 15 min, then cell apoptosis rate was analyzed through flow cytometry. All tests were done in triplicate and the experiments were repeated three times independently. The data were presented as the mean ± standard error ( x ±s).
Protein Analysis
SP and NSP (5×10 6 cells/ml) were seeded into cell culture flasks respectively, randomly divided into 4 groups and treated as described above. After 24 h or 48 h of treatment, the cells were collected. Cells total protein was extracted by lysates (PMSF:
RIPA=1:100). Protein concentration was adjusted to 60 µg/µl by RIPA. Protein was boiled at 99 °C for 5 min, stored at -80 °C for use. Proteins were separated by electrophoresis in 12% of separating gel and 5% of stacking gel. Then the protein was transferred onto PVDF membrane. PVDF membrane was blocked with 5% non-fat milk at room temperature for 1-3 h. The PVDF membrane was incubated in primary antibody solution at 4 °C overnight. The PVDF membrane was washed by TBST, then the PVDF membrane was incubated in secondary antibody solution at 4 °C for 1 h. Protein bands exposure were performed using chromogenic substrate. The protein bands were analyzed by densitometry using Quantity One software (Bio-Rad). β-actin was used as internal control. All tests were done in triplicate and the experiments were repeated three times independently. The data were presented as the mean ± standard error ( x ±s).
Statistical Analysis
All experiments were repeated 3 times independently, and the data were presented as the mean ± standard error ( x ±s).
Statistical significance (p < 0.05) was assessed by the analysis of variance (ANOVA) followed by Student's t-test.
Results
Ratio of SP in SGC-7901 Cell Line
The ratio of SP in SGC-7901 cell line was (3.53±0.79)%, Meanwhile, the ratio of SP in control group (Verapamil group) was 0.01% ( Figure 1 ). Meanwhile, in Low SD concentration serum group and Normal SD concentration serum group, the inhibition rates of SP was generally lower than that of NSP (p < 0.05), but in High SD concentration serum group the inhibition rates of SP was generally no obvious difference than that of NSP ( Figure 3 ) (P >0.05). 
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Discussion
Gastric cancer is one of the world's most deadly malignancies, and effective treatment has been the focus of medical research for many years. Cancer stem cell plays a crucial role in tumor progression. Nowadays, the effects of using traditional Chinese medicine to against cancer are increasingly discussed in the reports. SD is a traditional Chinese Medicine, and composed of Ginseng, Atractylodes, Poria and Licorice. In previous research, SD has been shown to enhance immunity Wu et al., 2013) . But in our clinical observation, SD can significantly improve the quality of life and survival time of patients with advanced gastric cancer. Therefore, we would like to further confirm the anti-tumor effect of SD through basic research. In the present work, SP cells of SGC-7901 cell line are employed as research object, which are special side population that have the characteristics of cancer stem cells. According to our observation, the effects of SD serum on NSP of SGC-7901 were determined. In doing so, the activity of SD against SGC-7901 was preliminarily investigated by our research.
Firstly, the effects of different concentration of SD serum on proliferation of SP and NSP of SGC-7901 were assessed. From the experimental results, we found in Low SD concentration serum group and Normal SD concentration serum group, the inhibition rates of SP was generally lower than that of NSP, but in High SD concentration serum group, the inhibition rates of SP was generally no obvious difference than that of NSP. As a consequence, we found that the proliferation of SP and NSP was inhibited in a time-dependent and concentration-dependent manner, and with the increase of SD concentration serum, the inhibition rates of SP can reach the same effect as NSP. Based on the findings, it is easy to conclude that: SD can inhibit the proliferation of SP and NSP of SGC-7901 cell line followed by apoptosis which is partly mediated via promoting Bax but inhibiting Bcl-2 in a time-dependent and concentration-dependent manner.
The experiment did indicate that treatment of SP or NSP of SGC-7901 with different concentration of SD can inhibit proliferation and induced apoptosis with prolonged treatment; meanwhile, the concentration of SD serum is a reliable index for effect evaluation.
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